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[57] ABSTRACT 

An apparatus for transmitting and receiving spoken utter- 
ances over a local area network (LAN) in near-real-time. 
The type of LANs include both wireless LANs (e.g., radio 
frequency LANs) and wired LANs (e.g., a Novell network). 
A User depresses computer mouse buttons to initiate or 
terminate speaking into a computer which contains a sound 
card, microphone and speakers. The computer mouse but- 
tons generate messages which are monitored by a hibernat- 
ing process. Upon receiving ihe appropriate messages, the 
hibernating process awakens to transmit to one or more 
selected users. With only a slight time delay, one or more 
selected remote users receive the recorded message. Two 
buffers provide an eflBcient transfer mechanism of the 
recorded message between the transmitting and the receiv- 
ing computers. Also, encryption techniques provide security 
measures for the transmitted recorded measures and com- 
pression techniques assist in the transfer of the recorded 
message. 

11 Claims, 13 Drawing Sheets 
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APPARATUS FOR VOICE lime delay, moderate dala-rale signals, such as radar or 

COMMUNICATION OVER LOCAL AREA data-link information, provided that the signals are properly 

NETWORKS conditioned with respect to the sound card inputs and 

outputs. 

The U.S. Government has a paid-up license in this 5 

invention and the right in limited circumstances to require BRIEF DESCRIPTION OF TIIE DRAWINGS 

the patent owner to license others on reasonable terms as Additional advantages and features of the present inven- 

provided for by the terms of contract DAAK 60.95-C-2029 tion will become apparent from the subsequent description 

awarded by the U.S. Army. -^^ tjj^ appended claims, taken in conjunction with the 

BACKGROUND OF THE INVENTION accompanying drawings in which: 

FIG. 1 is an entity relationship diagram showing the inner 

1. Field of the Invention connections among the components of the voice communi- 
The present invention relates generally to computer net- cation system; 

work communications and more particularly to voice com- piG. 2A is a lop-level flow block diagram illustrating the 

munication over a local area network. steps for recording and playing back a message; 

2. Discussion FIG. 2B is a timeline block diagram showing the opera- 
Previous systems which provided spoken messages to be tions of the present invention at various points in time; 

transmitted between two computer across a local area net- FIG. 3 is an operational flow diagram showing the various 

work (LAN) were not able to deliver the spoken messages 20 messages processed for communicating spoken data 

in real-time. Rather, the previous systems operated in a batch between two computers; 

mode capacity. These type of voice communication systems 4 operational flow diagram showing the opera- 
recorded an entire spoken message and then play that entire ^^^^^ performed upon receipt of a WM_ CREATE message; 
spoken message back at the receiver, although with a sub- ^..^^ . . n ... 
stantial time delay between the recording of the message and is FIGS. 5A-5B are operational flow diagrams showing the 



the playing back. 



operations performed upon receipt of a 
WM_RBUTrONDOWN message; 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



In addition, encrypted voice is required for some appli- r^,^r, ^ * . , « . • , 

cations which typically required the acquisition, installation, ^IGS. 6A-6B are operational flow diagrams showing t^^^^ 

configuration, and use of expensive dedicated encryption "Perations performed upon receipt of a MM_WIM_DA1A 
equipment. 30 message; 

FIGS. 7A-7B are operational flow diagrams showing the 

SUMMARY operations performed upon receipt of a 

™. . . s • ir 1 WM RBUTTONUP message; 

The present invention transmits in near-real-time spoken ~ ^ 

utterances between a first and second computer (or net- FIGS. 8 A-8C are operational flow diagrams showing the 

worked group of computers) over a computer communica- operations performed upon receipt of a WM_USER mes- 

tion medium. The computer communication medium com- ^^S^' 

municates digital data which includes spoken digital data FIGS. 9A-9B are operational flow diagrams showing the 

and non-spoken digital data. The first computer has a operations performed upon receipt of a MM_WOM__ 

recorder for recording the spoken utterances. The second DONE message; and 

computer has a playback device for playing back the trans- FIG. 10 is an operational flow diagram showing the 

mitted spoken utterances. operations performed upon receipt of a MM_DESTROY 

The present invention includes a recorder controller message, 
coupled to the recorder for controlling the digitally record- 
ing of the spoken utterances into spoken data by the 45 
recorder. A data segmenter coupled to said recorder popu- 

lates spoken data segments with the spoken data. Ihe spoken FIG. 1 is an entity relationship diagram showing the 

data segments are of a predetermined length. A transmitter interrelationships among the components of a voice com- 

coupled to the data segmenter and to the computer coramu- puter communication system. A user operating on a first 

nication medium transmits the spoken data segments computer 50 can record a message and send it to another 

between the first computer and the second computer over the person who is operating on a second computer 54. The 

computer communication medium. The transmitter trans- person on the second computer 54 can hear the recorded 

mits a spoken data segment after the spoken data segment message with only a slight delay of time between the 

has been populated to the predetermined length with the recording and playing back of the message. If for example, 
spoken data. 55 the time delay were set to one second, and the utterance was 

A receiver coupled to the second computer and to the ten seconds in duration, the recipient would hear most of the 

computer communication medium receives the transmitted utterance before the speaker had finished, 

spoken data segments. A playback controller coupled to the The u.ser on the first computer 50 utters spoken utterances 

playbackdevicecontrolstheplayingbackof the transmitted 58 into a recorder 62. For the preferred embodiment, the 
spoken data segments, 'Fhe playing back of the spoken data 50 recorder 62 includes a microphone and a Sound Blaster card 

segments are substantially in near-real-time from the trans- with its associated software drivers located within the first 

milling of the spoken data segments. computer 50. 

The present invention could be used as a stand-alone to ITie user uses a recorder controller 66 to control the 

provide voice LAN communications for a variety of recorder 62. The functions of the recorder controller 66 
applications, including military, industrial, commercial, 65 include starting the recorder 62 and stopping the recorder 62. 

academic, and personal Another possible use of the system A data segmenter 68 segments the spoken utterances 58 as 

is for transmitting, processing, and displaying, with a small they are being recorded into data segments. The preferred 
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embodimenl segments the spoken utterances 58 into data 
segments of one-half second duration. As an utterance fills 
up a data segment, the data segment is sent to the second 
computer 54. 

Specifically, the data segmenler 68 segments the spoken 
utterances 58 and stores the resultant data segment in a first 
buffer 78. If the spoken utterances 58 fills up the first buffer, 
the data segmenter 68 begins storing the next data segment 
in a second buffer 82. After the first buffer 78 has been filled 
up, transmitter 70 places the data segment which was stored 
within the first buffer 78 onto a computer communication 
medium 74 (such as a phone line optical line, ISDN line or 
wireless microwave/RF) with the ultimate destination being 
specified. After the data segment which had stored in the first 
buffer 78 has been transmitted by the transmitter 70, then the 
first buffer 78 is available to store another data segment from 
the data segmenter 68. Likewise, after the data segment 
which had stored in the second buffer 82 has been transmit- 
ted by the transmitter 70, then the second buffer 82 is 
available to store another data segment from the data seg- 
menter 68. In this way, the data segmenter 68 "ping-pongs" 
the storage of data segments between the first buffer 78 and 
the second buffer 82. This approach allows the transmission 
of portions of the spoken utterances 58 before a user may 
actually have finished recording his message. 

Within the art of the present invention, the terms "seg- 
ments" and "slices" are interchangeable. Moreover, the 
preferred embodiment uses data structures as buffers to hold 
the data segments. It is to be understood that the preferred 
embodiment is not limited to only this implementation, but 
entails others such as files to hold the data segments. 

A receiver 86 on the second computer 54 receives a 
transmitted data segment from the computer communication 
medium 74 and places it into a third buffer 90. When the 
capacity of the third buffer 90 is substantially full, the 
receiver 86 places the next data segment into a fourth buffer 
94. As soon as the third buffer 90 becomes filled, the data 
segment is transferred to a play back device 98 which is 
located on the second computer 54. Tliereupon the third 
buffer 90 is available for the receiver 86 to place any 
additional transmitted data segments into it. 

Likewise, as soon as the fourth buffer 94 becomes filled, 
the data segment is transferred to a play back device 98 
which is located on the second computer 54. Thereupon the 
fourth buffer 94 is available for the receiver 86 to place any 
additional transmitted data segments into it. In this way the 
receiver 86 "ping-pongs" between the third buffer 90 and the 
fourth buffer 94 for storing the transmitted data segments. 
For the preferred embodiment, the play back device 98 is a 
speaker connected to a Sound Blaster card. 

It is to be understood that the present invention is not 
limited to only two buffers for the first computer 50 and the 
second computer 54 for the storing of data segments, but 
may include any number of buffers which substantially 
performs the "ping-ponging" storing operation. 

Operating on the second computer 54, a play back device 
controller 102 controls the operations of the play back 
device 98. The functions of the play back device controller 
102 include notification of an incoming message and starting 
and stopping the playback of each recordetl data segment. 
The playing back of a spoken utterance occurs only with a 
slight time delay. If, for example, the time delay were set to 
one second, and the utterance was ten seconds in duration, 
the recipient would hear most of the utterance before the 
speaker had finished. Moreover, the transmitting and receiv- 
ing of spoken data across the computer communication 
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medium 74 does not interfere with the transmittal and 
receiving of non-spoken data across the computer commu- 
nication medium 74. The voice computer communication 
system, therefore, does not conflict with the traditional usage 

5 of local area networks. The non-conflict situation arises 
since the transmission of digitized voice packets is inter- 
leaved with the regular data transmitted across the network. 

The computer communication medium 74 provides hand 
shaking and trafiBc functions for transferring the spoken data 

10 between transmitter 70 and receiver 86. For the preferred 
embodiment, the computer communication medium 74 is a 
wireless local area network (LAN), such as an radio fre- 
quency (RF) wireless LAN as provided by Digital Equip- 
ment Corporation (DEC). 

For the preferred embodiment, the aforementioned com- 
puters are personal computers capable of operating Win- 
dows 95. Moreover, each personal computer has an input 
device, namely a mouse, to use as a push-to-talk switch. 
These components provide a capability similar to that pro- 
vided by traditional RF voice methods (i.e. "walkie- 
talkies"), without the dedicated RF components. For a 
second embodiment, the keyboard can be used as another 
input device. 

25 The transmitter 70 can also more fully utilize the capa- 
bility of the computer communication medium 74 to include 
transmittal of the spoken data to more than one computer. 
For example, the first computer 50 can transmit spoken data 
across the computer communication medium 74 to a group 
of computers 106. For the preferred embodiment, all com- 
puters on the communication medium have the software 
necessary to do the functions of the recording, transmitting, 
receiving and playing back the voice data segments. 
For the preferred embodiment, the voice computer com- 

35 munication system operates within a Microsoft Windows 
software system which can be integrated into any properly 
prepared Windows application at the source level. The 
preferred embodiment also includes operation on a 
Microsoft Windows 95 operation system. However, it is to 

40 be understood that the present invention is not limited to the 
Windows environment. Other similar environments are also 
included within the present invention, such as the Apple 
Macintosh operating environment or UNIX-based plat- 
forms. 

45 FIG. 2 A is a top-level flow diagram showing the flow of 
operations in using the voice computer communication 
system. For user one to communicate with user two who is 
operating another computer, user one would select the 
person with whom user one wishes to communicate as 

50 shown in block 120. User one then pushes a mouse button 
to record a message as shown in block 124. At block 128, 
there is a buffered sound recording and slice transmission of 
the recorded message across the LAN 132. 'I Tie buffered 
sound recording refers to ttie filling sequence of the first and 

55 second buffer with the digitized voice message. Slice trans- 
mission refers to splitting/segmenting the voice message 
into discrete packets for transmission of the voice data over 
the network. Moreover, the voice computer communication 
system establishes the link address necessary for communi- 

60 eating the recorded message to user two. 'I'he link address 
refers to the identification tag for a given computer (user) 
The computer of user two receives the transmitted message 
and announces at block 136 that there is an incoming call 
from user one. Meanwhile, block 140 performs slice recep- 

65 tion and buffered sound card playback operations upon the 
transmitted message. The slice reception refers to receiving 
the discrete digitized voice message packets. The buttered 
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sound card playback operalions refer lo reconslrucling Ihe CLOSE message 238; and WM_DESTROY message 242. 

slices into a coherent message ready for play back. Tlie When the Windows Message Loop is started, a 

execution of block 140 results in the playing back of the WM__CRHATE message 204 is sent lo Windows Message 

transmitted message as shown in block 144. Loop. 

In FIG. 2A, the user is recording the message "Hello, this 5 As shown on FIG. 4, the present invention uses this 

is Dob calUng; Harry are you there?". While the message is an opportunity Jo initialize program attributes, 

being recorded. Block 128 produces recorded data segments, ^^"^^^^ ^Jf, ''^^^i^!:^ ^if ' ^'^^^^^^ ^l^^^"^**^ 212, and 

Due to its length, this menage encompasses four recorded "'Ti'^'l .?n a? h current title bar is saved 

, . , \ u, <u f 11 • A * * on block 220. Also, the file data from the mitialization file 

data segmen^ .^"V'T f' f ^^/il^ for the session is initialized at block 224. The local com- 

one 150 con ains Hello this is ; data segment two 152 lo ^^^^ ^^^^ ^^^^ ^28. This allows a remote 

contains Bob calling ; data segment three 154 contains ; transmitter to determine that the system is ready to receive 

Harry are ; and data segment four 156 contains "you utterance. Processing for the WM„CREATE message 

there?'*. Each data segment is sent to block 140 as soon as terminates at completion block 232. 

it is filled up with a portion of the message. ^^en a speaker wishes to transmit an utterance to a 

nC. 2B provides an example of a more detailed timeline recipient, he or she presses the right mouse button, which 

of the operations for the components of the present inven- generates a WMJBUTTONDOWN message. As shown 

tion. For this example, the present invention has been on FIG. 5A, if the system is not currently processing a 

succinctly termed " VoiceLan". Column 160 shows the time playback or recording an utterance as checked at block 240, 

elapsed in seconds. Column 162 shows what the user is the present invention checks at decision block 244 to see if 

doing on a local computer in order to send a voice me.ssage the remote computer is not available for voice communica- 

to another user on a remote computer. Column 164 shows tion processing. If either decision block 240 or decision 

what actions are being done by VoiceLan on the local block 244 vield a *'Yes" determination, then proces.sing 

computer— such as recording the message. Column 166 terminates at completion block 256. However, if both yield 

shows in which butter the recorder and data scgmcnicr arc "No" responses, then processing continues at block 248. 

storing the message. Column 168 shows the contents of ^lock 248, the remote command file is set to the start 

buffer 1. Column 170 shows the contents of bufi:er 2. state. Setting the remote command file lo the start state alerts 

Column 172 shows the recorded data segment as saved on the remote system that incoming sound data is imminent, 

the remote computer. Column 174 shows the action carried j^is also alerts all other transmitters to the fact that the 

out by the VoiceUn on the remote computer, such as starlmg ^^motc in question is temporarily unavailable for receipt of 

the playback of the message. Column 176 shows the time utterances. The sound system is initialized for recording by 

sequence in which the utterance of the message is bemg starting the recording handler at block 252. Upon comple- 

played back upon the remote computer. As FIG. 2B shows, tion of block 252, processing terminates at completion block 

the utterance is being played back upon the remote computer 256 

before the user on the local computer has completed the ^ ^^^^^ processing of block 252 includes 

message. initializing the sound system for recording by opening the 

Thus, user two does not have to wait until the transmis- WaveIn device at block 260. The Wavein device refers lo a 

sion is complete before hearing the start of the message. The software device class that represents the audio devices in 

system otherwise represents a unique solution to the prob- use. If this device is successfully opened as determined at 

lem of providing both voice and data channels among a decision block 264, then two sound blocks are prepared and 

group of users. Once a group of users has a LAN hnk added to the sound system, which is then started. The steps 

established, the voice channel is immediately available, involved in that process include preparing two wavcin 

given installed sound cards. The present invention is headers at block 268 and two wavcin Buffers at block 272. 

designed to allow near-real-time voice communications over The custom title bar is set at block 276 and the wavein is 

either a wired or a wireless LAN. This capability allows a started at block 280. At this point, the "SoundlsRecording" 

single RF channel and set of transceivers to be used for both flag is set at block 284. Proces.sing terminates at completion 

voice and data in the mobile wireless LAN configuration. block 288. Initializing the sound system for recording auto- 

Moreover, the present invention allows the recipient of matically generates a MM_WIM_OPEN message which a 

the message to receive the initial portions of the transmis- user can use to perform any additional required functional- 
sion before the speaker is finished tran.smitting, which 50 ity. 

reduces intertransmission delays. Also, this system can be The user holds the right mou.se button down while speak- 

used for encrypted voice, adding security and/or privacy, ing. Periodically, as sound buffers are filled, the sound 

depending upon the sophistication of the encryption algo- system generates MM_W1M_DATA messages, 

rithm chosen. FIG. 6A shows the processing for a MM_WIM_DATA 
As indicated on FIG. 3, the present invention processes .^5 message, the Recording Data Ready Handler is called at 

eleven Windows messages. As indicated at loop block 200, block 300 and then processing terminates at completion 

a Windows Message Loop iteratively checks if any of the block 304. As shown on FIG. 6B, the Recording Data Ready 

predetermined Windows messages has been sent to the Handler (block 300) first removes (unprepares) the data 

computer on which it resides. For the preferred embodiment, block from the sound system at block 308 and writes the 
the Windows Message Loop is a hibernating process which 60 sound block to the remote computer at block 312. If sound 

periodically checks for the following messages: is still being recorded as checketl at decision block 316, then 

WM_CREATE message 204; WM__RBUTTONDOWN the handler prepares another sound block and adds it lo the 

message 208; WM_RBUTTONUP message 212; sound system. The processing includes preparing a data 

MM„WIM_OPEN message 216; MM„WIM_DATA block for the sound system at block 320 and adding it lo the 
message 220; MM_WIM_CLOSE message 224; 65 buffer at block 324. The custom title bar is set at block 328. 

WM„USER message 228; MM WOM OPEN message At block 332, the handler Ihcn sends a command to the 

230; MM_WOM_DONE message 234; MM_WOM_ remote computer to play. 
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If the sound system is no longer recording as checked at FIG. 8C, if zero blocks are loaded as checked at decision 

decision block 316, then the handler closes the sound system block 436, then another playblock is loaded at block 440, if 

by removing (unpreparing the data block from the sound it has arrived on the disk. If one block is loaded as checked 

system at block 336 and closing the wavein device at block at decision block 436, then another playblock is loaded at 
340, A stop command is sent to the remote computer at block 5 block 444, if it has arrived on the disk. If two blocks are 

344, which stops playback once all transmitted files are loaded, then processing terminates at completion block 448. 

exhausted. jf ^^^^ ^^^^ processing terminates at completion block 448. 

As long as the speaker is depressing the right mouse tk» . a ^. 1 1 1 1 -j • 

button the MM_WlM_DArA process S repeated periodi- " ^^^^^^ exhausts playblocks during 

cally. When the speaker is finished with the utterance, the Playback, MM_WOM DONE mes^^^^^^ 

right mouse button is released. This action generates a ^,^^7 ^" ll^'.^^jJ^"^ ^^"""^^ ^J'^*"'"^^ 

Windows WM_RBUTTONUP message. handler at block 460 to execute and thereupon processing 

FIG. 7A shows the processing of the terminates at completion block 464. 
WM_RBUTTONUP message 212. If the recording .sound ^^^^ 9B, shows the processing involved within the Play- 
flag is set as checked at decision block 360, then the back Data Done handler at block 460. This handler first 
StopRecordingHandler is called at block 364 and the pro- removes (unprepares) the exhausted playblock from the 
ccssing terminates at completion block 368. sound system at block 480. If all files are not loaded as 

As shown on FIG. 7B, the recording sound flag is cleared checked at decision block 484, as detected from examination 

at block 372 and the wavein device is slopped at block 376 of the command flag and counter in the local command file, 

and then reset at block 380. The title bar is restored at block then another playblock is loaded at block 488 and the custom 

384 whereupon processing terminates at completion block title bar is set at block 492. Processing then terminates at 

388. completion block 496. 

Stopping and resetting the wavein device automaticaUy If all files are loaded as checked at decision block 484, 

generates MM__WIM_DATA messages for each of the then the system checks whether there are any blocks still 

sound blocks remaining in the sound system. As noted playing at decision block 500. If the blocks are still playing, 

above, this ultimately results in the wavein device being then the custom title bar is set at block 504 and playback 

closed. Closing the wavein device automatically generates a continues. 

MM_WIM_CLOSE message. The MM_WIM_CLOSE is If no blocks are still playing as determined at decision 

a message which a user can use to perform any additional block 484, then the waveOut device is closed at block 508. 

required functionality. The incoming sound flag is cleared at block 512, as is the 

As a result of the recording and transmission process, a sound playing flag at block 516. Also, the title bar restore 
command file and several voice data files (.WAV) are written flag is reset at block 520. Finally, the local command file is 
to the remote computer. The command file contains a single reset at block 524. Closing the waveOut device automati- 
flag and a counter. The voice data files contain blocks of the cally generates a MM_WOM_CLOSE message. The 
recorded sound file in sequence. ITiese files collectively MM_WOM__CLOSE is message which a user can use to 
contain all the correct information to properly playback the " perform any additional required functionality, 
recorded utterance. A description of the playback process At some point, the application is terminated, which gen- 
follows immediately below. eratcs a WM_DESTROY message. As shown on FIG. 10, 

Periodically, as a result of the Windows message loop the WM_DESTROY message 242 results in all allocated 

200, WM_USER messages are generated, lliese messages memory blocks being returned to the operating system by 

provide opportunities to detect and playback incoming utter- unlocking all memory blocks at block 550 and by freeing all 

ances. As shown on FIG. 8 A, if an utterance is not being memory blocks at block 554. Proces.sing terminates at 

recorded as checked at decision block 400 and the local completion block 558. 

command file is set to either PLAY or STOP as checked by The present invention also includes data encryption. For 
slate decision block 404, then the incoming sound flag is set 45 use of data encryption within the present invention, the data 
at block 416. If the utterance was not already playing as is encrypted before writing to the remote voice file and 
checked at decision block 420, the playback is started at decrypted when the file is read prior to playback, 
block 428. If the utterance was already playing then the Furthermore, with respect to the back-and-forth hand- 
playback IS continued at block 432 whereupon processing shaking between computers communicating spoken data, the 
terminates at block 436. 5q spoken data packages are transparent to the users. From a 

If the command file is set to START, the incoming sound user's perspective, conversations are simply push-to-talk 

flag is set at block 440. If the command file is set to either events. All of the recording, sequencing, and playback 

RESET or UNAVAILABE, then processing terminates at occurs automatically in the background, 

block 436. jlie embodiments which has been set forth above was for 

As shown on FIG. 8B, the Start Playback Handler (block 55 the puqiose of illustration and was not intended to limit the 
428) first opens the waveOut device at block 450. If this invention. It will be appreciated by those skilled in the art 
device is opened successfully as checked at block 454, the that various changes and modifications may be made to the 
handler loads up to two voice data files into playblocks. The embodiment described in this specification without depart- 
first voice data file is loaded at block 460 and the second at ing from the spirit and scope of the invention as defined by 
block 464. The custom title bar is set at block 468. The 60 the appended claims, 
sound playing flag is set at block 472. Thereupon, processing It is claimed: 

terminates at completion block 476. Opening the waveOut 1. An apparatus for transmitting spoken utterances .sub- 
device automaticaUy generates a MM_WOM__OPEN mes- stantially in real time between a first computer and a second 
sage. The MM_WOM_OPEN is a message which a user computer over a computer communication medium, said 
can use to perform any additional required functionality. 55 computer communication medium communicating digital 
FIG. 8C shows the processing involved in the Continue data, said digital data including digitized voice data and 
Playback operations of block 432 of FIG. 8A. Referring to non-spoken digital data, said first computer having a 
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recorder for recording said spoken ullerances, said second 
computer having a playback device for playing back said 
transmitted spoken utterances, the apparatus comprising: 
a recorder controller coupled to said recorder for turning 
on and off said recorder to control the digital recording 5 
of said spoken utterances into digitized voice data by 
said recorder; 

a data segmenter coupled to said recorder for segmenting 
said digitized voice data into a plurality of digital data 
segments of predetermined lengths; lo 

a first buffer and a second buffer each responsive to said 
data segmenter for storing said digital data segments, 
said data segmenter causing said first buffer to be 
completely filled with a first digital data segment before 
filling said second buffer with a second digital data 15 
segment; 

a transmitter coupled to said data segmenter and to said 
computer communication medium for transmitting said 
digital data segments between said first computer and 
said second computer over said computer communica- 20 
tion medium, said transmitter transmitting said first 
digital data segment from said first buffer while said 
second buffer is being filled, and the contents of said 
second buffer while said first buffer is being filled; 

a receiver coupled to said second computer and to said 25 
computer communication medium for receiving said 
transmitted digital data segments; and 

a playback controller coupled to said playback device for 
controlling the playing back of said transmitted spoken 
data segments, said playing back of said spoken data 30 
segments being substantially in real time from said 
transmitting of said spoken utterances. 

2. The Apparatus of claim 1 wherein said computer 
communication medium comprises a local area network. 

3. The Apparatus of claim 2 wherein said computer 35 
communication medium comprises a wireless local area 
network. 

4. The Apparatus of claim 2 wherein said computer 
communication medium comprises a wired local area net- 
work. 

5. The apparatus of claim 2 wherein said transmitter 
operates to transmit said digitized voice data to a group of 
computers, said group of computers being connected to said 
local area network. 

6. A method for transmitting substantially in real-time 
spoken utterances between a first computer and a second 
computer over a computer communication medium, said 
computer communication medium communicating digital 
data, said digital data including digitized voice data and 
non-spoken digital data, said first computer having a 
recorder for recording said spoken utterances, said second 
computer having a playback device for playing back said 
transmitted spoken utterances, said method comprising the 
steps of: 

converting said spoken utterances into a plurality of 55 
digitized voice data segments; 

jxipulating said digitized voice data segments with non- 
spoken digital data; 

alternatively storing said plurality of digitized voice data 
segments in first and second buffers; 60 

transmitting said digitized voice data segments alternately 
from said first and second buffers between said first 
computer and said second computer over said computer 
communication medium, said transmitter transmitting a 
first one of said digitized voice data segments from said 65 
first buffer while said second buffer is being tilled with 
a second one of said digitized voice data segments, and 
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transmitting said second one of said digitized voice 

data segments from said second buffer while said first 

buffer is being filled with a third one of said digitized 

data segments; 
receiving said transmitted digitized voice data segments 

substantially in real time; and 
controlling the playing back of said transmitted digitized 

voice data segments such that said segments are played 

back substantially in real time. 

7. The Method of claim 6 wherein said computer com- 
munication medium comprises a local area network. 

8. The Method of claim 7 wherein said computer com- 
munication medium comprises a wireless local area net- 
work. 

9. The Method of claim 7 wherein said computer com- 
munication medium comprises a wired local area network. 

10. The method of claim 6, wherein said step of receiving 
said transmitted digitized voice data comprises the steps of: 

filling a third buffer with said received digitized voice 
data; 

when said third buffer is full, placing said received 
digitized voice data in a fourth buffer; and 

alternately transferring the contents of said third and 
fourth buffers to a playback device. 

11. A method for transmitting spoken utterances substan- 
tially in real time between a first computer and a second 
computer over a computer communication medium, said 
computer communication medium communicating digitized 
voice data and non-spoken digital data, said first computer 
having a recorder for recording said spoken utterances and 
said second computer having a playback device for playing 
back transmitted spoken utterances, said method comprising 
the steps of: 

converting said spoken utterances into digitized voice 
data; 

populating said digitized voice data with non-spoken 
digital data; 

segmenting said digitized voice data and .said non -spoken 
digital data into a plurality of digitized voice data 
segments as said spoken utteranc^es are received by said 
recorder; 

tilling a first buffer with a first quantity of said digitized 

voice data segments; 
when said first buffer is filled, then filling a second buffer 

with a second quantity of said digitized voice data 

segments; 

while said second buffer is being filled, transmitting the 
contents of said first buffer from said first computer lo 
said second computer over said computer communica- 
tion medium; 

when the contents of said first buffer have been 
transmitted, filling said first buffer with a third quantity 
of said plurahly of digitized voice data segments; 

alternately transmitting the contents of said first and 
second buffers to said second computer over said 
computer communication medium; 

using a third buffer to store said first quantity of trans- 
mitted digitized voice data segments; 

when said third buffer is full, using a fourth buffer to store 
said second quantity transmitted of digitized voice data 
segments; and 

alternately converting the contents of said third and fourth 
buffers back into spoken data segments. 
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